were freely available throughout the experiment.
60
A standard turkey starter diet lacking riboflavin and biotin in the vitamin supplement was 61 used as the basal diet (Table 1) Body weight was recorded at hatch and at 7, 14 and 21 days of age. Weekly feed consumption 68 was measured at 7, 14 and 21 d from which daily feed intake was calculated as the total feed 69 consumed divided by the number of bird days.
70
Each poult was identified by a wing band at hatch and by a within-pen code applied by slow movement but minimal effect on the ability to feed (2), and obvious difficulty moving (3).
76
Score 3 was also given to poults that were culled at or before the time of the observation. The 77 gait score of each poult was recorded by an assistant directly into an Excel worksheet. At the 78 completion of gait scoring on days 14, 16 and 19 the same procedure was followed starting once 79 more at the first pen except that the observer left the pen, closed the door, and observed the birds 80 for up to 120 s. The time from when the observer exited the pen for each bird to sit was recorded 81 using a purpose-built Excel macro by the assistant (however, it was not possible to observe the 82 bird number). Observations for birds that had not sat during this time were recorded as unknown. 
101
Tissues from a random selection of birds from each of the 9 diets (2 from each diet: 102 total 18 birds) and 8 birds culled prior to day 19 from diets with no supplementary riboflavin
103
(consisting of 4, 1 and 3 birds respectively fed on the diets with 0, 3 and 6 mg supplementary 104 biotin/kg), were processed using routine methods to histological sections and stained with 105 haematoxylin and eosin. Slides were examined blindly and scored by one researcher (P.B.).
106
Measurements of the width of the proximal tibial growth plate, primary and secondary spongiosa 107 were taken for all 26 birds under a x2 magnification using the Cell Imaging Software (Olympus).
108
A random sample of slides from affected and normal poults were subsequently stained with The experiment was conducted under relevant Government licences after local ethical review. The role of biotin was evaluated with the same model after omitting pens fed on the control diet.
151
The differences between the culled and sampled (surviving) poults in the same treatments were The interaction of biotin and riboflavin on body weight was not significant at any age. Average Table 2 . A total of 6 birds died in the first week: these were assumed to be poults that had failed to initiate analysed as the proportion of birds present at day 7 that were subsequently culled or that died.
182
The overall effect of supplementary riboflavin on culling was significant (P<0.001). The The analyses of these data were repeated with body weight as a covariate. The interaction biotin/kg which were similar (Table 3 (b) ). The tibia of the 9 culled poults were significantly 231 (P<0.001) smaller, less dense, weaker and with lower stiffness than those of survivors (Table 3 232 (c)). or secondary spongiosa was not significant and the data were reanalysed omitting the interaction.
249
Marginal means are presented in Table 4 . The effect of supplementary riboflavin was significant 250 (P<0.01) for all 3 regions whereas the effect of biotin was not. The unsupplemented riboflavin 251 diet was associated with a reduction in the depth of each measurement whereas the primary and 252 secondary spongiosa layers and the total depth were deeper in poults fed on 20 and 40 mg/kg 253 biotin.
254
Grossly, 2 of 19 birds fed on the unsupplemented diet had footpad lesions (Figure 2a) . riboflavin. The welfare of poults with a gait score of 2 was observed to decline rapidly so that 286 they were unable to walk or feed and drink within 12-24 h.
287
The average body weight of the birds that were culled on humane grounds at 16 and time to sit were adversely affected in poults fed on diets with no supplementary riboflavin 328 whereas biotin supplementation had no effect.
329
In addition to the neuropathology, lesions were also identified in the growth plate of of an effect of biotin on the sciatic nerve, there were large differences between samples and a 344 definitive conclusion regarding the role of biotin in preserving nerve function could not be made.
345
In conclusion, there was no evidence of an interaction between riboflavin and biotin at 
